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The NASA STI Program Office . . . in Profile

Since its founding, NASA has been dedicated
to the advancement of aeronautics and space
science. The NASA Scientific and Technical
Information (STI) Program Office plays a key
part in helping NASA maintain this important
role.

The NASA STI Program Office is operated by
Langley Research Centéhne lead center for
NASA’s scientific and technical information.
The NASA STI Program Gite provides access
to the NASA STI Database, thedast collection
of aeronautical and space science STl in the
world. The Program Office is also NASAs
institutional mechanism for disseminating the

results of its research and development activities.

These results are published by NASA in the
NASA STI Report Series, which includes the
following report types:

e TECHNICAL PUBLICATION. Reports of
completed research or a major significant
phase of research that present the results of
NASA programs and include extensive data or
theoretical analysis. Includes compilations of
significant scientific and technical data and
information deemed to be of continuing
reference value. NASA's counterpart of peer-
reviewed formal professional papers but has
less stringent limitations on manuscript length
and extent of graphic presentations.

e TECHNICAL MEMORANDUM. Scientific
and technical findings that are preliminary or
of specialized interest, e.g., quick release
reports, working papers, and bibliographies
that contain minimal annotation. Does not
contain extensive analysis.

» CONTRACTOR REPOR. Scientific and
technical findings by NASA-sponsored
contractors and grantees.

* CONFERENCE PUBLICATION. Collected
papers from scientific and technical
conferences, symposia, seminars, or other
meetings sponsored or cosponsored by NASA.

e SPECIAL PUBLICATION. Scientific,
technical, or historical information from
NASA programs, projects, and missions,
often concerned with subjects having
substantial public interest.

e TECHNICAL TRANSLATION.
English-language translations of foreign
scientific and technical material pertinent to
NASA's mission.

Specialized services that complement the STI
Program Office’s diverse offerings include
creating custom thesauri, building customized
databases, ganizing and publishing research
results . . . even providing videos.

For more information about the NASA STI
Program Office, see the following:

* Access the NASA STI Program Home Page at
http://www.sti.nasa.gov

» E-mail your question via the Internet to
help@sti.nasa.gov

e Fax your question to the NASA STI Help Desk
at (301) 621-0134

e Telephone the NASA STI Help Desk at
(301) 621-0390

e Write to:
NASA STI Help Desk
NASA Center for AeroSpace Information
7121 Standard Drive
Hanover, MD 21076-1320



Introduction

This supplemental issue éferospace Medicine and Biology, A Continuing Bibliography with
IndexegNASA/SP—1998-701) lists reports, articles, and other documents recently announced in
the NASA STI Database.

In its subject coveragéerospace Medicine and Biologyncentrates on the biological, physiotogi

cal, psychological, and environmentafeadts to which humanare subjected during and following
simulatedor actual flight in the Earte’atmosphere or in interplanetary space. References describing
similar effects on biological @anisms of lower order are also included. Such related topics as sani
tary problems, pharmacologgoxicology safety and survival, life support systems, exobiglagy
personnel factors receive appropriate attention. Applied research receives the most emphasis, but
references to fundamental studies and theoretical principles related to experimental development
also qualify for inclusion.

Each entry in the publication consists of a standard bibliographic citation accompanied, in most
cases, by an abstract.

The NASA CASI price code tableddresses of ganizations, and document availability informa
tion are included before the abstract section.

Two indexes—subject and author are included after the abstract section.



SCAN Goes Electronic!

If you have electronic mail or if you can access the Internet, you can view biweekly isS@GSNf
from your desktop absolutely free!

Electronic SCANakes advantage of computer technology to inform you of the latest worldwide,
aerospace-related, scientific and technical information that has been published.

No more waiting while the paper copy is printed and mailed to you.cdn viewElectronic SCAN
thesame day it is released—up to 18pics to browse at your leisure. When you locate a publication
of interest, you can print the announcemenu ¥an also go back tbeElectronic SCANhome page
and follow the ordering instructions to quickly receive the full document.

Startyour access t&lectronic SCANoday Over 1,000 announcements of neports, books, cen
ference proceedings, journal articles...and more—available to your computer every two weeks.

For Internet access B-SCAN useany of the
Timely ‘ple following addresses:

Fle’c1 lete http://www.sti.nasa.gov
CcomP REE' ftp.sti.nasa.gov

F gopher.sti.nasa.gov
To receive a free subscription, send e-mail for complete information about the service first. Enter
scan@sti.nasa.gown the address line. Leave the subject and message areas blank and send. You
will receive a reply in minutes.

Then simply determine the SCAN topics you wish to receive and send a second e-mail to
listserve@sti.nasa.gawLeave the subject line blank aadter a subscribe command in the message
area formatted as follows:

Subscribe <desired list> <Your name>

For additional information, e-mail a messagaeétp@sti.nasa.goyv
Phone: (301) 621-0390

Fax: (301) 621-0134

Write:  NASA STI Help Desk
NASA Center for AeroSpace Information
7121 Standard Drive
Hanover, MD 21076-1320

Looking just for Aerospace Medicine and Biologgports?

Although hard copy distribution has been discontinued,

you can still receive these vital announcements through /Vehl

your E-SCANsubscription. Justubscribe SCAN-AEROMED ]F’e ar

in the message area of your e-mallistserve@sti.nasa.gav lll‘e./
SCap g 2o



Table of Contents

Records are arranged in categories 51 through 55, the Life Sciences diviSithRbSelecting a
category will link you to the collection of records cited in this issue pertaining to that category.

51 Life Sciences (General) 1

52  Aerospace Medicine 3
Includesphysiological factors; biological fefcts of radiation; and ffcts ofweightlessness
on man and animals.

53 Behavioral Sciences 5
Includespsychological factors; individual and group behavior; crew training and evaluation;
and psychiatric research.

54 Man/System Technology and Life Support 6
Includes human engineering; biotechnology; and space suits and protective clothing.

55 Space Biology N.A.
Includes exobiology; planetary biology; and extraterrestrial life.

Indexes

Two indexes are availableoM may use the find command under the tools menu while viewing the
PDF file for direct matclsearching on any text stringolY may also view the indexes provided, for
searching oINASA Thesaurusubject terms and author names.

Subject Term Index ST-1

Author Index PA-1
Selecting an index above will link you to that comprehensive listing.

Document Avallability

SelectAvailability Info for important information about NASA Scientific andchnical Infor
mation (STI) Program Office products and services, including registration with the NASA Center
for AeroSpace Informatio(CASI) for access to the NASA CASI TRSeChnical Report Server),

and availability and pricing information for cited documents.



The New NASA Video
Catalog is Her a

To order youresopy,

call the NASA STI Help Desk at

(301) 621-0390,

fax to
(301) 621-0134,
e-mail to
help@sti.nasa.gov,
or visit the NASA STI Program
homepage at
http://www.sti.nasa.gov

(Select STI Program Bibliographic Announcements)

Explore the Universe!



Document Availability Information

The mission of the NASA Scientifiand echnical (STI) Program @¢e is to quickly efficiently,
andcost-efectively provide the NASA community with desktop access to STI produced by NASA
and the world’s aerospace industry and academia. In addition, we will provide the aerospace
industry, academia, and the taxpayer access to the intellectual scientific and technical output and
achievements of NASA.

Eligibility and Registration for NASA STI Products and Services

The NASA STI Program dérs a wide variety of products and services to achieve its missomn. Y
affiliation with NASA determines the level and type of services provided by the NASA STI
Program.To assure that appropriate level of services are provided, NASA STI users are requested to
registeratthe NASA Center for AeroSpace Information (CASI). Please contact NASA CASI in one
of the following ways:

E-mail:  help@sti.nasa.gov

Fax: 301-621-0134
Phone:  301-621-0390
Mail: ATTN: Registration Services

NASA Center for AeroSpace Information
7121 Standard Drive
Hanover, MD 21076-1320

Limited Reproducibility

In the database citations, a note of limited reproducibility appears if there are factors affecting the
reproducibilityof more than 20 percent of the document. These factors include faint or broken type,

color photographs, black and white photographs, foldouts, dot matrix print, or some other factor that
limits the reproducibility of the document. This notation also appears on the microfiche header.

NASA Patents and Patent Applications

Patentsaand patent applications owned by NASA are announced in the STI Database. Printed copies
of patents (which are not microfiched) are available for purchase from the U.S. Patent and
Trademark Office.

When ordering patents, the U.S. Patent Number should be used, and payment must be remitted in
advanceby money order or check payable to the Commissioner of Patentsadehiarks. Prepaid
purchase coupons for ordering are also available from the U.S. Patent and Trademark Office.



NASA patent application specifications are sold in both paper copy and microfiche by the NASA
Center for AeroSpace Information (CASI). The document ID number should be used in ordering
either paper copy or microfiche from CASI.

The patents and patent applications announced in the STI Database are owned by NASA and are
availablefor royalty-free licensing. Requests for licensing teemd further information should be
addressed to:

National Aeronautics and Space Administration

Associate General Counsel for Intellectual Property

Code GP

Washington, DC 20546-0001

Sources for Documents

One or more sources from which a document announced in the STI Database is available to the
publicis ordinarily given on the last lingf the citation. The most commonly indicated sources and
their acronyms or abbreviations are listed below, with an Addresses of Organizations list near the
backof thissection. If the publication is available from a source other than those listed, the publisher
andhis address will be displayed on the availability line or in combination with the corporate source.

Avail: NASA CASI. Sold by the NASA Center for AeroSpace Information. Prices for hard copy
(HC) andmicrofiche (MF) are indicated by a price code following the letters HC or MF in
the citation. Current values are given in lh&SA CASI Price Code dblenearthe end of
this section.

Note on Odering Documents: Whendgring publications fsim NASA CASI, use the documenhlbnber
or other eport numberlt is also advisable to cite the title and other bibliographic identification.

Avail:  SOD (or GPO). Sold by the Superintendent of Documents, U.S. Government Printing
Office, in hard copy.

Avail: BLL (formerly NLL): British Library Lending Division, Boston Spaeitierby Yorkshire,
England. Photocopies available from thiganization at the price shown. (If none is given,
inquiry should be addressed to the BLL.)

Avail: DOE Depository Libraries. Organizations in U.S. cities and abroad that maintain
collections of Department of Energy reports, usually in microfiche form, are listed in
Energy Research Abstracts. Services available from the DOE and its depositories are
described in a bookleDOE Technical Information Center—Its Functions and Services
(TID-4660), which may be obtained without clgarfrom the DOE &chnical Information
Center.

Avail: ESDU. Pricing information on specific data, computer programs, and details on ESDU
International topic categories can be obtained from ESDU International.

Avail: Fachinformationszentrum Karlsruhe. Gesellschaft fir wissenschaftlich-technische
Information mbH 76344 Eggenstein-Leopoldshafen, Germany.



Avail:

Avail:

Avail:

Avail:

Avail:

Avail:

Avail:

Avail:

HMSO. Publications of Her Majesty’Stationery (ice are sold in the U.S. lgendragon
House, Inc. (PHI), Redwood City, CA. The U.S. price (including a service and mailing
charge) is given, or a conversion table may be obtained from PHI.

Issuing Activity, or Corporate Author, or no indication of availability. Inquiries as to the
availability of these documents should be addressed to the organization shown in the
citation as the corporate author of the document.

NASA Public Document Rooms. Documentsisgicated may be examined at or purchased
from the National Aeronautics and Space Administration (JBD-4), Public Documents
Room(Room 1H23), Vashington, DC 20546-0001, or public docummams located at
NASA installations, and the NASA Pasadena Office at the Jet Propulsion Laboratory.

NTIS. Sold by the Nationaldchnical Information Service. Initially distributed microfiche
under the NTIS SRIM (Selected Research in Microfiche) are available. For information
concerning this service, consult the NTIS Subscription Section, Springfield, VA 22161.

Univ. Microfilms. Documents so indicated are dissertations selected from Dissertation
Abstractsand are sold by University Microfilms as xerographic copy (HC) and microfilm.
All requests should cite the author and the Order Number as they appear in the citation.

US Patent and fademark Ciice. Sold by Commissioner of Patents amddemarks, U.S.
Patent and Trademark Office, at the standard price of $1.50 each, postage free.

(US Sales Only). These foreign documents are available to users within the Shaites!

from the National Technical Information Service (NTIS). They are available to users
outside the United States through the International Nuclear Information Service (INIS)
representative in their country, or by applying directly to the issuing organization.

USGS. Originals of many reports from the U.S. Geological Survey, which may contain
color illustrations, or otherwise may not have the quality of illustrations preserved in the
microficheor facsimile reproduction, may be examined by the public at the libraries of the
USGSfield offices whose addresses are listed on the Addressegahi@ations page. The
librariesmay be queried concerning the availability of specific documents ambsiséle
utilization of local copying services, such as color reproduction.



Addresses of Organizations

British Library Lending Division
Boston Spa, Wetherby, Yorkshire
England

Commissioner of Patents and Trademarks
U.S. Patent and Trademark Office
Washington, DC 20231

Department of Energy
Technical Information Center
P.O. Box 62

Oak Ridge, TN 37830

European Space Agency—

Information Retrieval Service ESRIN
Via Galileo Galilei
00044 Frascati (Rome) Italy

ESDU International
27 Corsham Street
London
N1 6UA
England

Fachinformationszentrum Karlsruhe
Gesellschaft fur wissenschaftlich—technische
Information mbH

76344 Eggenstein—Leopoldshafen, Germany

Her Majestys Stationery Office
P.O. Box 569, S.E. 1
London, England

NASA Center for AeroSpace Information
7121 Standard Drive
Hanover, MD 21076-1320

(NASA STI Lead Center)
National Aeronautics and Space Administration

Scientific and Technical Information Program Office

Langley Research Center — MS157
Hampton, VA 23681

National Technical Information Service
5285 Port Royal Road
Springfield, VA 22161

Pendragon House, Inc.
899 Broadway Avenue
Redwood CityCA 94063

Superintendent of Documents
U.S. Government Printing Office
Washington, DC 20402

University Microfilms
A Xerox Company
300 North Zeeb Road
Ann Arbor, Ml 48106

University Microfilms, Ltd.
Tylers Green
London, England

U.S. Geological Survey Library National Center
MS 950

12201 Sunrise Valley Drive

Reston, YA 22092

U.S. Geological Survey Library
2255 North Gemini Drive
Flagstaff, AZ 86001

U.S. Geological Survey
345 Middlefield Road
Menlo Park, CA 94025

U.S. Geological Survey Library
Box 25046
Denver Federal Center, MS914
Denver, CO 80225



NASA CASI Price Code Table

(Effective July 1, 1998)

U.S., Canada, U.S., Canada,

Code & Mexico Foreign Code & Mexico Foreign
AOl....... $8.00 ...... $ 16.00 EO1 ..... $101.00 ...... $202.00
AO2........ 12.00 ........ 24.00 EO2 ...... 10950 ....... 219.00
AO3........ 23.00 ........ 46.00 EO3 ...... 11950 ....... 238.00
AO4........ 2550 ........ 51.00 EO4 ...... 12850 ....... 257.00
AO5........ 27.00 ........ 54.00 EO5 ...... 138.00 ....... 276.00
AO6........ 2950 ........ 59.00 EO6 ...... 146.50 ....... 293.00
AO7 ........ 33.00 ........ 66.00 EO7 ...... 156.00 ....... 312.00
AO8........ 36.00 ........ 72.00 EO8 ...... 16550 ....... 331.00
A09........ 41.00 ........ 82.00 EO9 ...... 17400 ....... 348.00
Al0........ 4400 ........ 88.00 E10 ...... 18350 ....... 367.00
All........ 47.00 ........ 94.00 E11 ...... 193.00 ....... 386.00
Al2........ 51.00 ....... 102.00 E12 ...... 201.00........ 402.00
Al3........ 5400 ....... 108.00 E13 ...... 21050 ........ 421.00
Ald........ 56.00 ....... 112.00 E14 ...... 220.00........ 440.00
Al5........ 58.00 ....... 116.00 E15 ...... 22950 ........ 459.00
Al6........ 60.00 ....... 120.00 E16 ...... 238.00........ 476.00
Al7 ........ 62.00 ....... 124.00 E17 ...... 24750 ........ 495.00
Al8........ 6550 ....... 131.00 E18 ...... 257.00........ 514.00
Al9........ 6750 ....... 135.00 E19 ...... 26550 ........ 531.00
A20........ 69.50 ....... 139.00 E20 ...... 275.00 ........ 550.00
A21........ 7150 ....... 143.00 E21 ...... 28450 ........ 569.00
A22........ 77.00 ....... 154.00 E22 ...... 293.00........ 586.00
A23........ 79.00 ....... 158.00 E23 ...... 30250........ 605.00
A24 ........ 81.00 ....... 162.00 E24 ...... 312.00........ 624.00
A25........ 83.00 ....... 166.00 @ntad NASA CASI
A99 ®ntad NASA CASI

Payment Options

All orders must be prepaid unless you are registered for invoicing or have a deposit account with the NASA CASI.
Paymentan be made by VISA, MasterCard, American Express, or Bi@dub credit card. Checks or money orders
must be in U.S. currency and made payable to “NASA Center for AeroSpace Informatioagister please request
aregistration form through the NASA STI Help Desk at the numbers or addresses below

Handling fee per item is $1.50 domestic delivery to any location in the United States and $9.00 foreign delivery to
CanadaMexico, and other foreign locationsidéo orders incur an additional $2.00 handling fee per title.

Thefee for shipping the safest and fastest way via Federal Express is in addition to the regular handling fee explained
above—$5.00 domestic per item, $27.00 foreign for the first 1-3 items, $9.00 for each additional item.

Return Policy

The NASA Center for AeroSpace Information will replace or make full refund on items you have requestédvewe
madean error in your ordeif theitem is defective, or if it was received in damaged condition, and you contact CASI
within 30 days of your original request.

NASA Center for AeroSpace Information E-mail: help@sti.nasa.gov
7121 Standard Drive Fax: (301) 621-0134
Hanover MD 21076-1320 Phone: (301) 621-0390

Rev. 7/98



Federal Depository Library Program

In order to provide the general public with greater access to U.S. Government publi€tiogess
establishedhe Federal Depository LibraBrogram under the Government Printindicaf (GPO),

with 53 regional depositories responsible germanent retention of material, inrtdarary loan, and
reference services. At least one copy of nearly every NASA and NASA-sponsored publication,
eitherin printed or microfiche format, is received and retained by the 53 reglepaskitories. A list

of theFederal Regional Depository Libraries, arranged alphabetically by state, appears at the very
end of this section. These libraries are not sales outlets. A local library can contact a regional
depository to help locate specific reports, or direct contact may be made by an individual.

Public Collection of NASA Documents

An extensive collection of NASA and NASA-sponsored publications is maintained by the British
Library Lending Division, Boston Spa, &herby Yorkshire, England for public access. The British
Library Lending Division also has available many of the non-NASA publications cited in the STI
Database. European requesters may purchase facsimile copy or microfiche of NASA and
NASA-sponsored documents FlZ—Fachinformation Karlsruhe—Bibliographic Service, D-76344
Eggenstein-Leopoldshafen, Germany and TIB-Technische Informationsbibliothek, P.O. Box
60 80, D-30080 Hannover, Germany.

Submitting Documents

All users of this abstract service argadt to forward reports to be considered for announcement in
the STI Database. This will aid NASA in its efforts to provide the fullest possible coverage of all
scientific and technical publications that might support aeronautics and space research and
development. If you have prepared relevant reports (other than those you will transmit to NASA,
DOD, or DOE through the usual contract- or grant-reporting channels), please send them for
consideration to:

ATTN: Acquisitions Specialist

NASA Center for AeroSpace Information

7121 Standard Drive

Hanover, MD 21076-1320.

Reprints of journal articles, book chapters, and conference papers are also welcome.

You may specify a particular source to be included in a report announcement if you wish; otherwise
the report will be placed on a public sale at the NASA Center for AeroSpace Information.
Copyrighted publications will be announced but not distributed or sold.



ALABAMA

AUBURN UNIV. AT MONTGOMERY
LIBRARY

Documents Dept.

7300 University Dr.

Montgomery, AL 36117-3596

(205) 244-3650 Fax: (205) 244-0678

UNIV. OF ALABAMA

Amelia Gayle Gorgas Library

Govt. Documents

P.O. Box 870266

Tuscaloosa, AL 35487-0266

(205) 348-6046 Fax: (205) 348-0760

ARIZONA

DEPT. OF LIBRARY, ARCHIVES,
AND PUBLIC RECORDS

Research Division

Third Floor, State Capitol

1700 West Washington

Phoenix, AZ 85007

(602) 542-3701 Fax: (602) 542-4400

ARKANSAS

ARKANSAS STATE LIBRARY

State Library Service Section
Documents Service Section

One Capitol Mall

Little Rock, AR 72201-1014

(501) 682-2053 Fax: (501) 682-1529

CALIFORNIA

CALIFORNIA STATE LIBRARY

Govt. Publications Section

P.O. Box 942837 — 914 Capitol Mall
Sacramento, CA 94337-0091

(916) 654—-0069 Fax: (916) 654-0241

COLORADO

UNIV. OF COLORADO - BOULDER
Libraries — Govt. Publications
Campus Box 184

Boulder, CO 80309-0184

(303) 492-8834 Fax: (303) 492-1881

DENVER PUBLIC LIBRARY

Govt. Publications Dept. BSG

1357 Broadway

Denver, CO 80203-2165

(303) 640-8846 Fax: (303) 640-8817

CONNECTICUT
CONNECTICUT STATE LIBRARY
231 Capitol Avenue

Hartford, CT 06106

(203) 566-4971 Fax: (203) 566-3322

FLORIDA

UNIV. OF FLORIDA LIBRARIES
Documents Dept.

240 Library West

Gainesville, FL 32611-2048

(904) 392-0366 Fax: (904) 392-7251

GEORGIA

UNIV. OF GEORGIA LIBRARIES
Govt. Documents Dept.

Jackson Street

Athens, GA 30602-1645

(706) 542—-8949 Fax: (706) 542-4144

HAWAII

UNIV. OF HAWAII

Hamilton Library

Govt. Documents Collection

2550 The Mall

Honolulu, HI 96822

(808) 948-8230 Fax: (808) 956-5968

IDAHO

UNIV. OF IDAHO LIBRARY
Documents Section

Rayburn Street

Moscow, ID 83844-2353

(208) 885-6344 Fax: (208) 885-6817

ILLINOIS

ILLINOIS STATE LIBRARY

Federal Documents Dept.

300 South Second Street

Springfield, IL 62701-1796

(217) 782-7596 Fax: (217) 782-6437

Federal Regional Depository Libraries

INDIANA

INDIANA STATE LIBRARY
Serials/Documents Section

140 North Senate Avenue
Indianapolis, IN 46204-2296

(317) 232-3679 Fax: (317) 232-3728

IOWA

UNIV. OF IOWA LIBRARIES

Govt. Publications

Washington & Madison Streets

lowa City, IA 52242-1166

(319) 335-5926 Fax: (319) 335-5900

KANSAS

UNIV. OF KANSAS

Govt. Documents & Maps Library
6001 Malott Hall

Lawrence, KS 66045-2800

(913) 864-4660 Fax: (913) 864-3855

KENTUCKY

UNIV. OF KENTUCKY

King Library South

Govt. Publications/Maps Dept.
Patterson Drive

Lexington, KY 40506-0039

(606) 257-3139 Fax: (606) 257-3139

LOUISIANA

LOUISIANA STATE UNIV.

Middleton Library

Govt. Documents Dept.

Baton Rouge, LA 70803-3312

(504) 388-2570 Fax: (504) 388-6992

LOUISIANA TECHNICAL UNIV.
Prescott Memorial Library

Govt. Documents Dept.

Ruston, LA 71272-0046

(318) 257-4962 Fax: (318) 257-2447

MAINE

UNIV. OF MAINE

Raymond H. Fogler Library

Govt. Documents Dept.

Orono, ME 04469-5729

(207) 581-1673 Fax: (207) 581-1653

MARYLAND

UNIV. OF MARYLAND — COLLEGE PARK
McKeldin Library

Govt. Documents/Maps Unit

College Park, MD 20742

(301) 405-9165 Fax: (301) 314-9416

MASSACHUSETTS
BOSTON PUBLIC LIBRARY
Govt. Documents

666 Boylston Street

Boston, MA 02117-0286
(617) 536-5400, ext. 226
Fax: (617) 536—7758

MICHIGAN

DETROIT PUBLIC LIBRARY

5201 Woodward Avenue

Detroit, MI 48202-4093

(313) 833-1025 Fax: (313) 833-0156

LIBRARY OF MICHIGAN

Govt. Documents Unit

P.O. Box 30007

717 West Allegan Street

Lansing, M| 48909

(517) 373-1300 Fax: (517) 373-3381

MINNESOTA

UNIV. OF MINNESOTA

Govt. Publications

409 Wilson Library

309 19th Avenue South

Minneapolis, MN 55455

(612) 624-5073 Fax: (612) 6269353

MISSISSIPPI

UNIV. OF MISSISSIPPI

J.D. Williams Library

106 Old Gym Bldg.

University, MS 38677

(601) 232-5857 Fax: (601) 232-7465

MISSOURI

UNIV. OF MISSOURI — COLUMBIA
1068 Ellis Library

Govt. Documents Sect.

Columbia, MO 65201-5149

(314) 882-6733 Fax: (314) 882-8044

MONTANA

UNIV. OF MONTANA

Mansfield Library

Documents Division

Missoula, MT 59812-1195

(406) 243-6700 Fax: (406) 243-2060

NEBRASKA

UNIV. OF NEBRASKA — LINCOLN
D.L. Love Memorial Library

Lincoln, NE 68588-0410

(402) 472-2562 Fax: (402) 472-5131

NEVADA

THE UNIV. OF NEVADA
LIBRARIES

Business and Govt. Information
Center

Reno, NV 89557-0044

(702) 784-6579 Fax: (702) 784-1751

NEW JERSEY

NEWARK PUBLIC LIBRARY
Science Div. — Public Access

P.O. Box 630

Five Washington Street

Newark, NJ 07101-7812

(201) 733-7782 Fax: (201) 733-5648

NEW MEXICO

UNIV. OF NEW MEXICO

General Library

Govt. Information Dept.
Albuquerque, NM 87131-1466

(505) 277-5441 Fax: (505) 277-6019

NEW MEXICO STATE LIBRARY

325 Don Gaspar Avenue

Santa Fe, NM 87503

(505) 827-3824 Fax: (505) 827-3888

NEW YORK

NEW YORK STATE LIBRARY
Cultural Education Center
Documents/Gift & Exchange Section
Empire State Plaza

Albany, NY 12230-0001

(518) 474-5355 Fax: (518) 474-5786

NORTH CAROLINA

UNIV. OF NORTH CAROLINA —
CHAPEL HILL

Walter Royal Davis Library

CB 3912, Reference Dept.

Chapel Hill, NC 27514-8890

(919) 962-1151 Fax: (919) 962—-4451

NORTH DAKOTA

NORTH DAKOTA STATE UNIV. LIB.
Documents

P.O. Box 5599

Fargo, ND 58105-5599

(701) 237-8886 Fax: (701) 237-7138

UNIV. OF NORTH DAKOTA

Chester Fritz Library

University Station

P.O. Box 9000 — Centennial and
University Avenue

Grand Forks, ND 58202-9000

(701) 777-4632 Fax: (701) 777-3319

OHIO

STATE LIBRARY OF OHIO
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19970001126 NASA Langley Research Centétampton, YA USA
Water Tunnel Flow Visualization Study Through Poststall of 12 Novel Planform Shapes
Gatlin, Gregory M., NASA Langley Research CentdSA Neuhart, Dan H., Lockheé&thgineering and Sciences Co., USA;
Mar. 1996; 130p; In English
Contract(s)/Grant(s): FOP 505-68-70-04
ReportNo(s): NASA-TM-4663; NAS 1.15:4663; L-17418; No Copyright;all: CASI; A07, Hardcopy; A02, Microfiche

To determine the flow field characteristicsif planform geometries, a flow visualization investigation was conducted
in the Langley 16- by 24-Inch Water Tunnel. Concepts studied included flat plate representations of diamond wings, twin
bodies,double wings, cutout wing configurations, and serrated forebodies. fibarfafce flow patterns were identified by
injectingcolored dyes from the model surface into the free-stream Tlbese dyes generally were injected so that the-local
izedvortical flow patterns were visualized. Photographs were obtained for angles of attack ranging from 10’ to 50’, and all
investigationsvere conducted at a test section speed of 0.25 ft per sec. Results from the investigation indicate that the forma
tion of strong vortices on highly swept forebodies can improve poststall lift characteristics; haheesymmetric bursting
of these vortices could produce substantial control problems. Aauitogit was found to significantly alter the position of
theforebody vortex on the wing by shifting the vortex inboard. Serrated forebodies were fouiedtioedy generate muki
ple vortices over the configuratiolortices from 65’ swept forebody serrations tended to roll togetieie vortices from
40’ swept serrations were mordegtive in generating additional lift caused by their more independent nature.
Author
Water Tunnel Tests; Flow Visualization; Flow Distribution; Free Flow; Planforms; Wing Profiles; Aerodynamic
Configurations
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19980222493Nationallnst. of Environmental Health Sciencéational Dxicology ProgramResearch ifangle Park, NC USA
Short Term Reproductive and Developmental ®xicity of Tribr omoacetic Acid (CASNo. 75-96-7) Administeed in Drink -
ing Water to Sprague-Dawley RatsFinal Report
Jul. 28, 1998; 388p; In English
Report No.(s): PB98-1641; RDGTF94009; No Copyright; ®ail: CASI; A17, Hardcopy; A04, Microfiche

The potential toxicity of tribromoacetic acid (TBA; CAS No. 75-96-7) was evaluated using a short-term reproductive and
developmentatoxicity screen. This study design was selected to identify the process (development; female reprovaletion;
reproductionyarious somatic gians/processes) that is the most sensitive to tribomoacetic acid exposure. The dose range-finding
study was conducted at concentrations of 0, 30, 100, 300, and 506f gjBA in the drinking water for two weeks. Based on
decreasedvater consumption in the 500 ppm males and females, thdedede of 0, 10, 70, and 400 ppm (Groups 1, 2, 3, and
4, respectively) were selected for the main stwdyich utilized two groups of male rats designed as Group A (non-BrdU treated
animals,10 rats in Groups 1, 2, 3, and 4) and Group B (BrdU-treateds 5n Groups 1, 2, and 3, and 8 rats in Group 4), and three
groups of female rats, designed as Group A (peri-conception exposure, 10 rats in Groups 1, 2, 3, and 4). Group B (gestational
exposure)and Group C (peri-conception exposure, BrdU-treated, 5 rats in Groups 1, 2, and 3, and 8 animals in Group 4). Control
animalsreceived deionized watdghe vehicle.
NTIS
Toxicity; Repopduction (Biology)Bromine Compound#icetic Acid;Potable Viter; Animals

19980223026lowa Univ, Depts. of Psychologyowa City IA USA
Chemical Topography of Efferent Projections from the Median Preoptic Nucleus to Pontine Monoaminergic Cell Gsups
in the Rat
Zardetto—Smith, Andrea M., lowa Univ., USA; Johnson, Alan Kim, lowa Univ., USA; Neuroscience Letters; 1995; ISSN
0304-3940Molume 199, pp. 215-219; In English; Original contains color illustrations
Contract(s)/Grant(s): NAG5-6171; NRSA F32HL-08349; NIH-HL-14338; NIH-HL-44546; NAGw-4358; Copyright; Avail:
IssuingActivity, Hardcopy, Microfiche

This study examined ffrent output from the median preoptic nucleus (MnPO) to pontine noragiteard serotongic
cell groups using an anterograde tracing technique (Phaseolus vulgaris leucoagglutinin, PHA-L) combined with glucose oxidase
immunocytochemistry to scrotonin (5-HT) or to dopamine-(beta)-hydroxylase (DBH). Injections of PHA-L into the ventral
MNPO resulted in moderate axonal labeling within the region of the B7 and B8 segitagreiups in the dorsal raphe. PHA-L
labeledfibers and punctate processes were observed in close apposition to many of the 5-HT immunoreactive tf@sens in
regions,In contrast, sparse terminal labeling was found within the B5 group in the raphe pontis nucleus, and only trace-fiber label
ing observed in the B3 and B6 groupsteEéntsfrom the MNPO also provided moderate innervation to the A6 and A7 noradren
ergicgroups. PHA-L labeled punctate processes were foundfregstently in close apposition to DBH-immunorcactive neurons
atmid- to caudal levels of the locus coeruleus. Some labeled axons were also present within the A7 and A5 groups. Additionally
aclose appositiobetween labeled MNPOfefents and 5-HT fibers within the lateral parabrachial nucleus was observed, The
results indicate the MNPO provides a topographic innerva- tion of monogiigeoups in the upper brainstem.
Author
Chemical AnalysisExamination;Cells (Biology);Loci; Glucose



19980223027Maine Univ, Dept. of BiochemistiyWalpole, ME USA
Regulation of Methane Oxidation in a Feshwater Wetland by Water Table Changes and Anoxia
Roslev, Peter, Maine Univ., USA; King, Gary M., Maine Univ., USA; FEMS Microbiology Ecology; 1996; ISSN 0168-6496;
Volume 19, pp. 105-15; In English
Contract(s)/Grant(s): NSF BSR-91-07315; NAGw-3746; EU-EA\05Y94-0499
Report No.(s): DMC-Contrib-288; Copyrightyail: Issuing Activity Hardcopy, Microfiche

Theeffects of water table fluctuations and anoxia on methane emission and methane oxidation were studied in a freshwater
marsh.Seasonal aerobic methane oxidation rates varied between 15% and 76% of the potesitial ciéthane flux (difisive
flux in theabsence of aerobic oxidation). On an annual basis, approximately 43% of the methaimg difto the oxic zone was
oxidizedbefore reaching the atmosphere. The highest methane oxidati@bseased when the water table was below the peat
surface This was confirmed in laboratory experiments where short-term decieasater table levels increased methane oxida
tion but also net methane emission. Although methane emission was generally not observed during,tetemmtErsoft rush
(Juncusffusus) emitted metharehen the marsh was ice covered. Indigenous methanotrophic bacteria from the wetiand studied
wererelatively anoxia tolerant. Surface peat incubated uadexic conditions maintained 30% of the initial methane oxidation
capacityafter 32 days of anoxia. Methanotrogitam anoxic peat initiated aerobic methane oxidation relatively quickly after oxy
genaddition (1-7 hours). These results were supported by culture experiments with the methanotroph Methylosinus trichosporium
OB3b.This oganism maintained a greater capacity for aerobic methane oxidation when atatgednoxic compared to oxic
conditions.Anoxic incubation of M. trichosporium OB3b in the presence of sulfide (2 mM) and a low redox poteb@iah{#L
did not decrease the capacity for methane oxidation relative to anoxic cultures incubated without sulfide. The results suggest that
aerobicmethane oxidation was a major regulatbseasonal methane emission front the investigated wetland. The observed water
tablefluctuations dkected net methane oxidation presumably due to associated climogggen gradients. Howevathanges
from oxic to anoxic conditions in situ had relatively littiéeet on survival of the methanotrophic bacteria and thus on methane
oxidationpotential per se.
Author
Methane;Oxidation; Anoxia; Water Tables;Organisms;Marshlands;Fresh Véter

19980223028Maine Univ, Darling Marine CenteMalpole, ME USA
In Situ Analyses of Methane Oxidation Associated with the Roots and Rhizomes of a BReed, Sparganium Eurycarpum,
in a Maine Wetland
King, Gary M., Maine Uniy, USA; Applied and Environmental Microbiology; 1996; ISSN 0099-224M)iMe 62, No. 12, pp.
4548-45551n English
Contract(s)/Grant(s): NAGw-3746; NSF DEB-91-07315; CopyrighilAlssuing Activity Hardcopy, Microfiche

Methane oxidation associated with the belowground tissues of a common aquatic macrophyte, the burweed Sparganium
euryearpumwas assayed in situ by a chamber technique with acetylene or methyl fluoride as a methanotrophic inhibitor at a head
spaceconcentration of 3 to 4%. Acetylene and methyl fluoride inhildiietth methane oxidation and peat methanogenesis: How
ever,inhibition of methanogenesis resulted in no obvious short-téenten methane fluxes. Since neither inhibitor adversely
affected plant metabolism and both inhibited methanotrophy equally well, acetylene was employed for routine assays because
of its low cost and ease of use. Root-associated methanotrophy consumed a variable but significant fraction of the total potential
methandlux; values varied between 1 and 58% (mean +/- standard deviation, 2/#.8%%), with no consistent temporal or
spatialpattern during late summérhe absolute amount of methane oxidized was not correlated with the total patetitiahe
flux; this suggested that parameters other than methane availability (e.g., oxygen availability) controlled the rates of methane
oxidation.Estimates of dffisive methane flux and oxidationtae peat surface indicated that methane emission occurred-primar
ily through aboveground plant tissues; ébsolute magnitude of methane oxidation was also greater in association with roots than
atthe peat surface. Howeydéhe relative extent of oxidation was greater at the latter locus.
Author
Chemical AnalysisiMethane;Oxidation; Acetylene; BacteriaAquatic Plants

19980223029Maine Univ, Darling Marine CenteMalpole, ME USA

Associations of Methanotophs With the Roots and Rhizomes of Aquatic ¥getation

King, Gary M., Maine Uniy USA; Applied and Environmental Microbiology; Sep. 1994; ISSN 0099-2240m¢é 60, No. 9,
pp.3220-3227; In English

Contract(s)/Grant(s): NAGw-3746; NSF DEB-91-07315; NAGw-1428; Copyright; Avail: Issuing Activity, Hardcopy, Micro-
fiche



Resultsof an in vitro assay revealed that root-associated methane consumption was a common attribute or digerde emer
wetlandmacrophytes from a variety of habitats. Maximum potential uptaties (V(sub maxp)) varied between about 1 and 10
micro mol g/ (dry weight) h, with no obvious correlation between rategaoss morphological characteristics of the plants. The
V(submaxp) corresponded to about 2 x 10(exp 18) to 2 x 10(exp 9) methanotrophs g/ (dry weight), assuming that root-associated
methanotrophkave cell-specific activities comparable to thoskrafwn isolates. V(sub maxp) varied seasonally for an aquatic
grassCalamogrostis canadensis, and for the cattgilhd@ latifolia, with highest rates in late summéisub maxp) was well cer
relatedwith ambient temperature for C. canadensis but weakly correlated\iéfolia. The seasonal changes in V(sub maxp),
aswell as inferences from apparent half-saturation constants for methane uptake (K(sub app); generaiigr® td); indicated
thatoxygen availability might be more important than methane as a rate determinant. In addition, roots incubated under anoxic
conditionsshowed little or no postanoxia aerobic methane consumption, indicating that root-associated metbanotrophic popula
tionsmight not tolerate variable oxygen availabilitjybridization of oligodeoxynucleotide probes spedidicgroup 1 or group
2 methylotrophs also varied seasonalliiegroup 2-specific probe consistently hybridized to a greater extent than the group 1
probe,and the relative amount of group 2 probe hybridization to C. canadeasixtracts was positively correlated with V(sub
maxp).

Author
Methane;Roots;RhizopusAquatic PlantsMorphology;Vegetation

19980223031Maine Univ, Dept. of Microbiology Walpole, ME USA
Survival and Recovery of Methanotophic Bacteria Starved Under Oxic and Anoxic Conditions
Roslev,Peter Maine Univ, USA; King, Gary M., Maine Uniy USA; Applied and Environmental Microbiology; Jul. 1994; ISSN
0099-2240Molume 60, No. 7, pp. 2602-2608; In English
Contract(s)/Grant(s): NAGw-3746; NSF BSR-91-07315; Copyrigh&ilAlssuing Activity Hardcopy, Microfiche

Theeffects ofcarbon deprivation on survival of methanotrophic bacteria were compared in cultures incubated in the presence
andabsence of oxygen in the starvation medium. Survival and recovery of the examined methanotrophs werehggrestally
for cultures starved under anoxic conditions as indicated by poststarvation measurements of methane oxidation, tetrazolium salt
reduction plate counts, and protein synthesis. Methylosinus trichosporium OB3b sunygted weeks of carbon deprivation
underanoxic conditions while maintaining a physiological sthte allowed relatively rapid (hours) methane oxidation after sub
strateaddition. A small fraction of cells starved under oxic and anoxic conditions (4 and 10%, respectively) surviiddmore
10weeks but required several days for recovery on plates and in liquid medium. A non-spore-forming methanotroph, strain WP
12, displayed 36 to118% of its initial methane oxidation capacity after 5 days of carbon deprivation. Oxidation rates varied with
growth history prior to the experiments as well as with starvation conditions. Strain WP 12 starved under anoxic conditions
showedup to 90% higher methane oxidation activity and 46% higher protein productiostafieation than did cultures starved
under oxic conditions. Only minor changes in biomass and niorpholow were seen for methanotrophic bacteria starved tinder
anoxicconditions. In contrast, starvation under oxic conditions resulted in morphology changes and an initial 28 to 35% loss of
cell protein. These data suggest that methanotrophic bacteria can survin,e carbon deprivation under anoxic conditions by using
maintenancenegy derived Solelyr from an anaerobic endogenous metabolism. This capability could partly explain a significant
potentialfor methane oxidation in environments not continuguslpporting aerobic methanotrophic growth.
Author
Bacteria; Survival; Recovery
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19980223934Naval Aerospace Medical Research L.&®nsacola, FL USA

Otolith Responses During Centrifugation Along Three Axes of Orientation

deGraafB., Institute for Human Factors TNO, Netherlands; Bos, J. E., Institute for Human Haé@y#Netherlands; Groen,

E., Institute for Human Factors TNO, Netherlands; Tielemans, W., Royal Netherlands Air Force, Netherlands; Rameckers, F.,
RoyalNetherlands Air Force, Netherlands; Mead, A. M., Naval Aerospace Medical Research Lab., USA; lGReddnivers

ity of West Florida, USA; Jun. 17, 1998; 24p; In English; Preparedliaboration with Human Factors Research Inst., Nether
landsand University of Wst Florida, Pensacola, FL.

Report No.(s): AD-A350656; NAMRL-1402; No Copyrightyail: CASI; A03, Hardcopy; A01, Microfiche



Humansperceive tilt by the otoliths as a result of shear forces on the maculae. The current stielyigvees] to investigate
theinfluence of forces from d#érent directions on eye movements andoiliception. The study was composed of experiments
in a human centrifuge. In the first experiment, ocular torsion and experienced tilt due to centrifugal stimulation were assessed,
with a maximum of 1.5 G acceleration along the X-al¥d Z-axes. In the second experiment, the subjects’ estimation of tilt was
recorded during +1.0 G and -1.0 G centrifugal stimulation along the three axes of the body, with and without visual reference.
Resultsof an earlier study suggested that the utriculus generates conjugate torsional eye movements, and tlyesacatgisis
disjunctivetorsional eye movements. This hypothesis found support in the present investigation when the behavior of the two eyes
was determined simultaneously. A persistent underestimation of the subjects’ tilt perception was registered during stimulation
with centrifugal forces less than or equal 1.0 G. This underestimation of tilt appeared least during stimulation along the longitudi
nal axis (Z, gain: 0.87), and was more prominent during stimulation along the X-axesYgain: 0.56 and 0.60, respectively).
The underestimation occurred even though a calibration procedure was used to control for thenamesipplacy of subjects
to adjust intended angles by joy-stick indication. This procedure would exclude such a sensorimotor factor as a cause for the under
estimation.
DTIC
Otolith Organs;Centrifuging;Human Factors Engineerin@;entrifugal Foce; Eye Movement®fResponses

19980223984Washington Uniy Seattle, W USA
The Adaptive Effects of \irtual Interfaces: Vestibulo-Ocular Reflex and Simulator Sickness
Draper Mark H., Washington Uniy USA; Aug. 07, 1998; 345p; In English
Report No.(s): AD-A350767; AFFB8-021D; No Copyright; ¥ail: CASI; A15, Hardcopy; A03, Microfiche

Currentvirtual interfaces imperfectly simulate the motion dynamics of the real world. Conflicting visual and vestibular cues
of self-motion are believed to result in vestibulo-ocular reflex (VOR) adaptations and simulator sickness, which raiseslhealth
safetyissues surrounding virtual environment (VE) exposure. Four experiments were conducted to exafiiutstoé conflict
ing visual-vestibular cues through employment of typically occurring vintetface scenarios. Subjects were exposed for 30
minutes to a head-coupled virtuaterface, completing visual search tasks using active, unrestricted head movement rotations.
DTIC
Virtual Reality; Visual Peception;Motion Sicknesdtlight Simulators;Reflexes

19980227103NASA Langley Research Centéfampton,YA USA
Aerospace Medicine and Biology: A Continuing Bibliography Supplement 476
Oct. 19, 1998; 23p; In English
Report No.(s): NASA/SP-1998-7011/SUPPL476; NAS 1.21:7011/SUPPL476; No Copyright; Avail: CASI; A03, Hardcopy;
A01, Microfiche

This supplemental issue of Aerospace Medicine and Biology, A Continuing Bibliography with Indexes
(NASA/SP-1998-7011)sts reports, articles, and other documents recently announced in the NASA STI Databasabjedts
coverage, Aerospace Medicine and Biology concentrates on the biological, physiological, psychological, and environmental
effectsto which humans are subjected durargl following simulated or actual flight in the Eastatmosphere or in interplanetary
spaceReferences describing similafefts on biological @anisms of lower order are also included. Such relafgids as sani
tary problems, pharmacology, toxicology, safety and survival, life support systems, exobiology, and personnel factors receive
appropriateattention. Applied research receives the most emphasis, but references to fundamental studies and theeretical prin
ciplesrelated to experimental development also qualify for inclusion. Each entry in the publication consists of a standard biblio
graphiccitation accompanied, in most cases, by an abstract.
CASI
Bibliographies;Aemspace MedicineBioastionautics;Biological EffectsExobiology;indexes (Documentation)

19980227142Naval Postgraduate SchpMonterey CA USA
Human Male and Female Biodynamic Response to Underwater Explosion Events
Oglesby Douglas B., Naval Postgraduate School, USA; Jun. 1998; 162p; In English
Report No.(s): AD-A350567; No Copyrightyail: CASI; A08, Hardcopy; A02, Microfiche

Shipsurvivability is a complex issue. For a ship to remain a viabldighting asset following damage resulting from enemy
munitionssuch as mines or torpedoes, the shipew must remain didiently uninjured to be capable of employing the ship’
weaponsystems. Sophisticated computer simulations of human response, such as those made possible by theTatatulated
Body (ATB) Model, may be used to estimate injury potentials, and thus crew surviyahilityg underwater explosion events.
With this goal in mind, accelerometer data and video footage recorded during live fire testing were used to generate and validate



ATB modelsfor both a seated and a standing Hybrid 11l Anthropomorpégt Device (AD). Subsequent)ythese models were

used to estimate the biodynamic response and injury potentials for both male and female human subjects in a vessel subjected t
underwater explosion events. This established a method for evaluating crew survivability for a given underwater explosion
induceddeck excitation.

DTIC

Human BodyBiodynamicsiUnderwater ExplosiongzemalesMales; Human BeingstHHuman Reactions

19980227144Army Research Inst. of Environmental Medigiatick, MA USA
Casualty Evacuation by Female Litter Bams Under Hot-Dry Conditions
SanteeW. R., Army Research Inst. of Environmental Medicine, USA; Matiiwl., Army Research Inst. of Environmental
Medicine, USA; Gonzalez, R. R., Army Research Inst. of Environmental Medicine, USA; Jun. 1998; 43p; In English
Report No.(s): AD-A350535; No Copyrightyail: CASI; A03, Hardcopy; A01, Microfiche

A Defense Wmens Health Research Program sponsored protocol was conductetiaPyoving Ground (YPG), AZ, on
19-27 September 1995. Four female subjects participated in four activities in a hot, dry environment: walk-rest exercise in
MOPP-0and MOPP-4 at 3 mph for a maximum of 2 h 40 min and self-paced, two-person litter carriage viith(25&BIbs)
"casualty” in the same uniforms. Metabolic rates for the walking and self-paced litter carriage tasks were also measured. The
results are summarized in Table 1. For walking in MOPP-0, mean endurance time (ET) was 140 plus or minus 40 min and the
increasdn rectal temperature (&) was 0.93 plus or minus 0.27 C vs. an ET of 29 plus or minus 8 min aad&aIl28 plus or
minus0.40 C in MOPP-4. For the litter carriage the ET values in MOPP-0 and MOPP-4 were 59 plus or minus 35 min vs. 43 plus
or minus 19 min and forr€ the values were 0.69 plus or minus 0.51 C vs. 0.76 plus or minus 0.41. For walking, the increased
physiological strain related to the chemical protective (CP) clothing worn in MOPP-4 was the apparent reascetfmretie
activity time on the second dapuring both days of litter carriage, the most common reason for termination was skeletal-muscular
problems rather than heat stress, but the last subject in MOPP-4 stopped with indicators of thermal strain. This suggests that
althoughmusculasskeletal problems were the proximate limiting factor for most subjects, thermal strain would have occurred
within a short time. Mean results for Tre were compared with values predicted by two models: the Heat Strain Decision Aid
(HSDA) and the SCENARIO model. Comparisons of predictive modeling results to subject responses show reasonable agreement
with mean subject responses for both models.
DTIC
FemalesDrying; Protective ClothingCasualtiesHeat Dlerance;Constraints;Teams
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19980223621NASA Ames Research Centdfoffett Field, CA USA
Centrifuge Study of Pilot Tolerance to Acceleration and the Effects of Acceleration on Pilot Performance
Creer,Brent Y, NASA Ames Research CentefSA; Smedal, Harald A., NASA Ames Research Ceti8A; Wingrove, Rodney
C.,NASA Ames Research Cent&tSA; Nov 1960; 38p; In English
Report No.(s): NASA-TN-D-337; No Copyrightyail: CASI; A03, Hardcopy; A01, Microfiche

A research program the general objective of which was to measuréetits ef various sustained accelerations on the control
performancef pilots, was carried out on theviation Medical Acceleration Laboratory centrifuge, U.S. Naval Air Development
CenterJohnsville, R. The experimental setup consisted dlight simulator with the centrifuge in the control loop. The pilot
performedhis control tasks while being subjectedateleration fields such as might be encountered by a forward-facing pilot
flying an atmosphere entry vehicle. The studs divided into three phases. In one phase of the program, the pilots were subjected
to a variety of sustained linear acceleration forces while controlling vehicles with sevierandisets of longitudinal dynamics.
Here,a randomly moving tget wasdisplayed to the pilot on a cathode-ray tube. For each combination of acceleration field and
vehicledynamics, pilotracking accuracy was measured and pilot opinion of the stability and control characteristics was recorded.
Thus, information was obtained on the combindelat$ of complexity of control task and magnitude and direction of acceleration
forces on pilot performance. These tests showed that the pilot’s tracking performance deteriorated markedly at accelerations
greaterthan about 4g when controllindightly damped vehicle. The tentative conclusion was also reached that regardless of the
airframedynamics involved, the pilot feels that in oré@have the same level of control over the vehicle, an increase in the vehicle
dynamicstability was required with increases in the magnitudes of the acceleration impresstteyplat. In another phase,
boundarieof human tolerance of acceleration were established for acceleration fields such as might be encountered by a pilot



flying an orbital vehicle. A special pilot restraint system was developed to intnease tolerance to longitudinal decelerations.
Theresults of the tests showed that human tolerance of longitudinal deceleration forces was considerably improved through use
of the special restraint system.

Author

Pilot PerformanceHuman Bleranceslight Simulators;Deceleration;Dynamic Stability;Atmospheric EntryCentrifuges

19980227093NASA Langley Research Centétampton, YA USA
A Fixed-Base-Simulator Study of the Ability of a Pilot to Establish Close Orbits Avund the Moon
Queijo,M. J., NASA Langley Research CentegiSA; Riley Donald R., NASA Langley Research Centd8A; Jun. 1961; 56p;
In English
Report No.(s): NASA-TN-D-917; L-1523; No Copyrighty&il: CASI; A04, Hardcopy; A01, Microfiche

A study was maden a six-degree-of-freedom fixed-base simulator of the ability of human pilots to modify ballistic trajecto
riesof a 5 space vehicle approaching the moon to establish a circular orbit about 50 miles above the lunar surface. The unmodified
ballistic trajectories had miss distances from the lunar surface of from 40 to 80 miles, and a velocity framy&,200 to 8,700
feetper second at closespproach. The pilot was given control of the thrust (along the vehicle longitudinal axis) and torques about
all three body axes. The information display given to the pilot was a hodograph of the vehicle rate of descent and circumferential
velocity, an altimeterand vehicle attitude and rate meters.
Author
Circular Orbits; Lunar Landing;Simulatorsiunar Orbits; Orbital MechanicsPilot PerformancePDescent fajectories;Lunar
Trajectories
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Includes human engineering,; biotechnology; and space suits and protective clothing. For related information see also 16 Space
Transportation.

19980223933Naval Aerospace Medical Research | &®nsacola, FL USA
Calculating A Helicopter Pilot’s Instrument Scan Pattern fom Discrete, 60-Hz Measuesof the Line-of-Sight: The Evalu
ation of an Algorithm
Jun. 17, 1998; 33p; In English
Report No.(s): AD-A350657; NAMRL-1403; No Copyrightyail: CASI; A03, Hardcopy; A01, Microfiche

In order obtain data to develop and evaluate theories relating instrument scanning to flight performance we recorded the line
of sight (LOS) of student navhiElicopter pilots as they flew prescribed maneuvers in a motion-based, high, fidstityment
training simulator These LOS data were discrete, 60 Hz samples of eye pointing. For some types of analysis it is helpful to think
of a scan pattern as a sequence of fixations and to use an avatgghithm to transform the 60 Hz data into such a sequence,
ascan path. An appropriate algorithm was identified, developed and evaluated. As part of this evaluation, we developed a String
Similarity measure, SS, a measure of $hmilarity between two scan paths. The evaluation of the algorithm, consisting of-observ
ing the algorithms output as a function of the algoritttngarameter values, showed that the algorithm behaweddnsible fash
ion, logically consistent with the inputata. This increased our confidence in our implementation of the fixation algorithm. The
SS metric proved to be an informative, useful tool that may have addition uses in the analysis scanning behavior and flight
performance.
DTIC
Helicopters;ScannersFlight Instrumentsiine of SightAlgorithms;Aircraft Pilots

19980227270Army Aeromedical Research Lalort RuckerAL USA
Effects of Head-Supported Devices on Femaleviators during Simulated Helicopter Missions Annual Report
Alem, Nabih, Army Aeromedical Research Lab., USA; May 1998; 122p; In English
Report No.(s): AD-A350472; No Copyrightyail: CASI; A06, Hardcopy; A02, Microfiche

This report describes the work completed during the first project year of this researciibudpjective of the study is to
identify safe weight and location limits of head-supported devices worn by female aviators during simulated helicopter rides. The
working hypothesis is that female pilots will tolerate some range of HSD weight moments beyond which their biomechanical and



performanceesponses will deteriorate. The report contains a review of relevant studies followed by detailed description of the
experimentabnd analytical procedures.

DTIC

Aircraft Pilots; Females;Helicopters;Helmets

199802273150klahoma Uniy School of Industrial Engineerinflorman, OK USA
A Human Factors Perspective on Human External Loads
ShehabRanda L.; Schlegel, Robert E.; Palmerton, David A.; May 1998; 29p; In English; Prepared in cooperation with the F
Civil Aeromedical Institute, Oklahoma Git®K.
Contract(s)/Grant(s): DD2-95-T-80473
Report No.(s): AD-A350729; DOTAA/AM-98/13; No Copyright; Arail: CASI; A03, Hardcopy; A01, Microfiche

Title 14 part 133 of the Federal Code of Regulations (14 CFR 133) titled, "Rotorcraft External Load Operations,” describes
the operation and certification rules governing helicopter external load operations. Spegfichlli33.45 addresses rotorcraft
operations involving human external loads (HELs) and the design of personnel lifting devicesHiSeaperations. to deter
mineif there is a need for imposing new regulations on l8Rerations, the Rotorcraft Standards Directorate of the Aircraft-Certi
fication Service requested the Civil Aeromedical Institute to review all available accident databases to determine if HEL
operations are unsafe or sufficiently problematic to warrant a change in the existing regulations. This report investigates HEL
accidentsgategorizes commercially available equipment used ferdift personnel lifting operatiorend provides human-fac
tor related recommendations affecting the use of these HEL lifting devices. A review of accident data between 1973 and 1996
from several databases did not reveal any accident trends or highlight any specific safety issues related to HEL operations. A
reviewof commercially-available HEL equipment showed the devices were designed for either short-term, rescue-type operations
or long-term, work-related activities where the user is required to remain in the device for extended periods of time. Suggestions
concerning theafety comfort, and use of HEL devices are provided, as well as recommendations that standard operating proce
dures training for HEL crew members, and minimal equipment specifications be added to the current regulation.
DTIC
Human Factors Engineering;oads (Forces)Safety

19980227326Air Force Research LakHuman Efectiveness Directorat&\Vright-Patterson AFB, OH USA
Building the LeM2*R3 Model of Pilot Trust and Dynamic Workload Allocation: A Transition of Theory and Empirical
Observations to Cockpit Demonstration Final Report Jan. 1994 - Oct. 1997
Raeth, Peter G.; Reising, John M.; Feb. 1998; 102p; In English
Contract(s)/Grant(s): Proj-2403
Report No.(s): AD-A350481; AFRL-HE-WP-TR-1998-0046; No CopyrightaiA CASI; A06, Hardcopy; A02, Microfiche

For pilots to accept active decision aids during complex flight scenarios, it is essential that the automation work gyin syner
with aircrew To accomplish this, the automation mustwgdl beyond menu and macro selections, where the pilot must explicitly
tell the automation what to do and when to do it. It must also transcend "mother may |” approaches, where the automation asks
for permission to proceed. to these traditional barriers, the automation needs a sense of how thegéict iwill given situation
and,based on that reaction, how much of the workload could be allocated to the automation at any given time. For this purpose,
theauthors reviewed the literature on human factors and dynamic function allocation. This literature provided a wealth -of informa
tion on this topic. Based on the current state of the art in this &opé; the authors developed and tested a dynamic model of pilot
trustand workload allocation. This "full degrees of freedom” model transitions human factors #eibmgxists todaynto an
engineeringapplication.The resulting model can be combined with other information obtained from static and contindous pro
cesseso divide the workload and minimize cognitive overload.
DTIC
Cockpits;Human Factors Engineerindecision Support Systen®sttificial Intelligence;Decision MakingFlight Simulation

19980227550lllinois Univ., Biology Dept, Springfield, IL USA

Can Hydroponic Life Support Systems Resist Invasion by Pathogens?

JenkinsDavid G., lllinois Univ, USA; 1997 Research Reports: NASA/ASEE Summer Faculty Fellowship Program; Dec. 1997,

pp. 77-92; In English; Also announced as 19980227542; No Copyrightt: £ASI; A03, Hardcopy; A03, Microfiche
Hydroponicplants are grown at KSC to develop life support capability for long-term space missionsySeats can be

invadedby plant- and human-pathogens, potentially causing plant disease (and consequent disruption of life support) or human

diseaseThis project experimentally tested one method of resisting pathogen invasion: the presence of complex microbial commu

nitiesin the plant root zone (rhizosphere). For both péartt human-pathogens, data collected to date show microbial community



complexity resisted pathogen invasion, independent of microbial density effects. This result suggests that attempts to mitigate
pathogensind their ects in hydroponic life support systems should include early inoculation with complex microbial cemmuni
ties,and provides experimental evidence for ecological theory and the value of complexity in ecological systems.

Author

Hydroponics;Inoculation; PathogensClosed Ecological SystenBlant DiseasesPlants (Botany)

1998022756 1Washington State UnivBiological Systems EngineerinBullman, VA USA
Modeling Nutrient Mineral T ransport in Advanced Life Support Systems
Pitts, Marvin, Washington State UnivUSA; 1997 ReseardReports: NASA/ASEE Summer Faculty Fellowship Program; Dec.
1997, pp. 209-218; In English; Also announced as 19980227542; No Copyright;@ASI; A02, Hardcopy; A03, Microfiche

Mass transfer of plant and human nutritional minerals in a Biological Advanced Life Support (BALS) was simulated in a
dynamicsimulation computer program to determine if deficiencies or toxic levels of minerals would develop in plant or human
dietsin a BALS. The physical system modeled included one crew membéogically active nutrient recovery unit, Bcient
plantsand hydroponics growing equipment to meet the sustained food requirements of rexiemeal resupply of nutrients
andan external sink for unrecovered minerals. Crops grown were soybeans, potatoes, wheat, rice and a mixture of green leaf vege
tables.Percentages of each criopthe diet were similar to the crop mixture proposed for BIO-Plex, a BALS testbed. Enough of
theedible portion of crop mixture to meet the crewhegy needs was ingested daigrew waste and inedible plant tissue were
decomposeth the nutrient recovery unit, where a portion of the minerals in the waste stream were leached and transferred to the
plantnutrient system. As plants grethiey removed minerals essential ideint growth from the solution, leaving nonessential
mineralsto accumulate in the solution. Unrecovered minerals were removed from the BALS, and mineral deficiencies in the crew
diet or plant nutrient solution were made up from external resupply. Three scenarios of mineral recovery were simulated (full
recoveryno recovery and partial recovery) to determine if harmful levels of minerals develop in thediehzam in the nutrient
solution,how long the nutrient solution could be used before toxic concentrations exist in the solution, and the level of mineral
resuppliecheeded to support a BALS. Simulation results indicated that the human diet is (without supplementation) deficient in
somemineral levels, and contains excess, but not harmful, lef@sny minerals. Plant deficiency levels and the accumulation
of toxic concentrations of minerals in the nutrient system was dependent on the refovimgrals in the bioreactddnder par
tial recovery conditions,11grams/(person day) of human and plant nutrient minerals from external sourdesve#ded, and
fluoride will build up to toxic levels in the nutrient solution in 1.25 years. The simulation was verifieorfectness with the
databasessed, but these results shouldused with caution because the databases used were incomplete, and required a number
of simplifying assumptions for use in the simulation. Improving the nutritional databases and transfer data is needed before this
simulation’sresults are used with confidence.
Author
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